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The Technology of Teaching an^d 
thi Psyehrology of Learning. 



1 1 IS obvious that there are more teache rs in this world thar) there are 
psychologists, especially psychologists concerned with learning Just- 
as obviously, teachers were around and some learning was achieved 
before the first psychologist took any interest in tbesubject (about 
1880) We might point out, too, that many babies were born before 
the first obstetrician hung o^t his* shingle Thu$ teachers can get 
along without the advice of psychologists just as mothers can deliver 
without the attention of obstetricians Nevertheless, both mothers, 
and teachers need a little ^help fn special cases. 

Teaching is a technology and the psychology of learning is a sci- 
ence Teachers are to psychologists as engineers are to physicists. 
Physicists do not build bridges, engineersdo Long before engineers 
arrived on the scene, bridges were built by barbarians who didn't 
want to get^ wet But barbarians couldn't build the Golden Gate 
bridge— not everr1?ie Brooklyn bridge Physics as a science'had to be 
developed first. In the same manner, if humanity's full potential for 
learning is to be realized, psychologists will need to develop their 
science and teachers will have to nrvake use of n Irr learning, we are 
less than a century beyond the barbarians 

When we get a psychology of learning that is far better developed 
than the one we have, we may also be able to teach more and faster— 

4 

*For f laff?v dnd economy wo usp ihr masculine form of pronouns fhrouKhout ihis 
fastbark when no specific gender is innphed While we recognize the trend away from 
ihisprartire we see no grateful alternative We hope the reader will impute no sexist 
motives fortainly no sex»sm rs intended —The Fcltfors 
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and. many more* learners Our present psychology of teaming is 
not of muth help to parents (the first teachers} or to teachers m the 
schools We must recognize, however' that everrwith a complete 
psychology of learning we'nvght be unable to improve on teaching 
if education cbptinues^to be a.rpass enterprise, supported by't^xes 
from reluctant citizeps/\vhile large and impersonal social forces 
dominate the operation 
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The Technology of Teaching— ^Programs and Rewards 

^Vnother tru(b must be faced immediately^ The technology of 
teaching can be great?^ altered, perhaps bettered, wfthout any im- 
provement m our understanding of the learning process Thus, B F 
Skinner has been able to produce a book, /"he Technology of'Teath' 
mfi, which describes how individual students can greatly improve 
their skills and scores on tests withoirKworrying,about the psychol- 
ogy of learning The simple facf that we can change someone's be- 

' havior. making him more knowledgeable or skillful, does not mean 
that we know how the peVson learned or what learning is^ • 

Skinner's techntquo is to prepare a program (a detailed syllabus 
of a course, in question form, wherein each question bmlds on the 
answer to the question before it) Such a program requires that the 
teacher /cnowivhat he wants the learner to «»ay or do when he finishes 
the program ff the teacher's desire is to have someone go through 

^ the steps of solving a problem in square root, a program can* be de- 
signed to arcomplish;this' But—and this is a most important buf^the 
teacher mJsr know.e)^actly what he wanti- Note that w are not con- 
cerned with what theUtudent wants In some c^ses the student m^y 
want the same thing is his teacher. ^but the student's goals are not 
considered in the design of the program 
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The Problem df Motiv^tion 

•w hen Skinr>er worked with rats or pigeons, he decided WKat he 
wanted the animals to do and^Vranged conditions m fuch a way that 
the annals ^id It Skinneranalyzed every stepin a particular chainof ^ 
behaviors that led to the desired activity He knew the location (or 
time) pf each link in the chain'and started with the first hnk'once it 
was identjfied. With animals, usually the first link is to'^mak^ them 
'hungry (it keeps them from getting shde-tracljd, among other 
things) Tbbe second link would'then be to make the first move^Or 
Otherwise get into position, for the a^xt Imk, To do this, Skmner 
found It useful to reward (feed), the animals at each st^p.* 

In the case of humans we have the same problem that is solved in 
hungry animals by food 'namely, getting the prospective learner into 
a learning situation No ope is going to learn anything if he is other- 
^wise busy and has his eyts and ears clpsed)to ^he teacher. Skinner 
solved this problem with child w by providing them with naturally 
attractive toys. He called them/teachmg machines," because chil- 
dren did learn with them, But they were only devices to capture the 
attention of cllildren, made attractive by things like buzzers, bells, 
flashing lights, and candy or otKer desirbd "rewards." With adults- 
one does not need- such device's^ince they can be told to woj-^; at 
the program vwth the prospect of some benefit If the adult wants the 
alleged benefi^the motivation problem is solved. ^ »^ , 

'Actually the steps in the dnirual siluafton worked out backwards, so that the^ 
animals "learn" the last step first and the firststeplast, but we will f^jnore this procedural 
'arrangement 
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. All we hav#said'so far is that you cannot JeaV^ what is in a book 
until you open It That is the f^rst andmimmal reqmrerjient If we can 
.get an adult to opeha book or listemto^a lesson, that person is posi- 
tion to begin learning^ Skinnef behaves that adults ^nd children 
learn because they^areVewarded— the children by .candy and the 
a<*Ults by khowledge or by ^tting the right answers ahd knowiag 
they are right. We speak of such Rewards or motivation as intrinsic 
W4iether the rewards havf anything tb do with learning remains to 
be seen. As motivators for opening books or going to class, rewards 
nna:yjje very effective ^ , 

VVe must recogPMZe thaf getting adujis to begin s^d 'then go 
through a program is- a problefn lf»th^y do t^iey Will learn. Such a 
finding, however, does not teJI u^r^nythmg about hovy^iearning takes 
place. We are aJways'going through some kind of program, however 
poorly planned. We can say that prograjnmed lessons c^n 4e quite 
efficient foi*^learning some kinds of assignments, but going fhrough 
programs only results in learning, we find out no n)or^about the' 
learning process by creating or analyzing programs' than we can find 
out about the chen^stfy of bread by patching a baker create a logf. 
He IS al^o foHowing ^ program— and may have no idea whaf is going 
on chemically ' ^ . 

The, teacher may. of course, take the position ihat all cares 
about ^s jricreasmg the efficiency of learnmg. If that is the case, we 
can recommend that he try the programming approach. If the 
teacher wants to know more about what must go on for le^rnmgto 
take place d/id, perhap^, to develop rna)^^\ efficiency, he rriay wan^ 
to look further and see what the psychology o'f learnrng has to offer 

Jerome Bruner, in his book. Toward a Theory of InstrucHon. also 
espouses the program/reward apprro#ch. He dsks t>ie teacher to be 
prepared and (Competent, and to know-wheie he wants the student 
to emerge Consequently, the teacher must have a structured plan 
c6vering same content, arranged m a. proper stepwise procedur^ 

Bruner wants ^he\tud'ent to be motiv^ed, prepared, ready tV 
learn Bruner is a little short, however, on suggestions ior achieving 
this st^te. Lrke Skinner, he relies on "reinforc.ement" or rewards to 
bring abogt th^ desired ends The ^run^r advice may puzzle the typi- 
cal teacher, who must deal with five large classes in a flay with little or* 
no time even to observe, much less attend to\ individual student 
probiems or weaknesses 



\he Skinner f)rogramrned tearfVng operation, might be impJe- 
mented in classrooms despite numer®LJ|^logistical prob|ems. includ- 
ing the lack'c^f good programs for all subject areas and ages Teachers 
are 6bltgated jpy a variety of parental and administrative pressures to 
pdss students on^from year to year, pretty much without regard to 
actual progress Given th^ required social changes, the ihdivicfual- 
iz^ed techniques advocated by Skinner and Fred Keller might prove 
very effective for some purposes now served by the schools But so- 
cialrhanges in education only occur slowly, and vye ought to make 
some progrt?ss without waitmg for the day when ea^:h child isqpietly 
working by himself m a cubicle provided wuh ail the programs, 
computers, typewriter^, etc , called for by some technologies of. 

' teaching What might^elp in the meantime is some understanding 
by the teacher otwhat conditions fosterHearning and how learntfig 

^ takes place ' ' 



\ 



ERIC 



12 



Learning and Behavior Control 

w e must recogi^iie that ^ teacher, as Skinnex. so astutely ob- 
served, js a-^behavior controller, or ai least he is charged wjt'h so be- 
ing: "Ord^r musa fee maintained " There are basically Jwo ways to ' 

. ^ control be hat ior Skinner's r£asonab^y sound^iew is to reward peo- 
ple ioi doing what you want if/em to do But there ^re some people' 
who want neither yoijr rewards nor to be rewarded at all. Sorrre peo- ' 
pie resent rewards. Dak Carnegie \{^on fortune and fame by^dvising- - 

^ • people to let others rew jrcfthem Jo be popular and suc(;essfufj"let 
. people do you a,favorV' he said Nice, if you can arrange it Theimpli- 
cati^howeve.r, is that people do not like those who do»them* 

^ • - ^^^0^ and must Jike, admire, or want the approbation of those for 

• whc^ they do favors Ther^ may be some merUlo this idea/although 

• hard evi^nce IS lacking •* ^ *^ , . ^ 

Skinner recognt^ that mpst teachers are'very unsystematic in 
giving rewards Because of Hheir many-'frustrations, they tend to 

• adopt other techoiques. 'threat and verbal abus^, deprivation, and 
various procedures that can be summed as "dversj>ie control. V 
Such negatives generally cause students to dislike teachers arrd resist 
te^jcher efforts to guide them to some kind of academic success for 
a variety of reasons, Skinner does not approveofaverslve control He 

. advocates, primarily, a posit'ive reinforcement apf)roach . ^ 

We mi^ht start with th^ hotidn that the student/teacher teiatjon- 
ship IS a f^+endly or neutral one a^id that any emotional stress is p'ro*b- 
ably of hwie help in "a leamin^situation We might want;he teacher - 
. • to bew5H liked, but that doesTiothappen'with all teachers Forsome. 

learning ;o take place, the teacher.needs to generate positive reac- . 
, tiOFis^ Whapve can propose is that there is no f>oint to the teatrher's * 
being deliberately *cr.ueL'brutal. anJ offensive— because the stu- 
dent may l^rn.only that the^aoher is cruel, brutal, and offensKfe 
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important feature^crf "edUGJtiQit^t IPWIPSI^ defensive roto 
of the teacher, who feels he ^nust maintain at ajl times the status dif- 
ference between teacher and student. He^ust appear to know 
mpre than the student Otherwisey.how account Tor their separate 
roles,? He RnoVs^h^ student is ignorani. He will, \\ the student is 
pdtite and surtably Igrovehng, slowly let the stqdent in on his s^ret 
knowledge. The Ristory o^ thrs type of rok playing probably ^egins-^ 
■ earlier than the Egyptian- pnests an^iWnedictne rnen who carefully • 

"'guarded tbe methods of their art, just as do modern day magician- ' 
enteirtainers whp^ will never show ycfu ho^w their trick's are \3er- 
fornied Even if you -guess, they will not admit you are correct 

Education i^conducted on this basis The teicher decides what' 
the student i« to learn After all, he has the syllabus, the student Joes 
not^The teacher decides the exarhination questions, the studerxt 
must try to guess What the qOestjqns'will be Some enlightened 
teachers p/ovide a list of exam^pal^on questions in advan^e/lf 
the t^st \% to include 100 multiple-choice items, the tea€her might 
supply 200 or 500 items prior to the examination and indicate that any 
of them might appear on the test. Other teachers are horrified, ip 
various degrees, at the very iffea, Wh^l? L^^the students know what 
IS expectecj of them? They will obviously only learp the material that 
IS presented and no mor'e. Skinner had an easy retort to tKi^ argu* 
menf If you want stpdents to learn more, give them 1,000questions, 

,o/ 5,000 Why should a student not know what he ts expected to have 
learned? ' ^ * - ' ^ ■ 

.Surprisingly enougK, the motor vehicla.bareaus of most states 



whose duty it isto test potentiaWrivers provide a bdbH^t with ques- 
tions that might be asked by an examiner. The booklet also gives the 
arlswers. Obviously^ the bureaus know what they want drivers to 
know 'the rules and regulations pertaining to driving Even the Boy 
Scouts of America specify what the scout must kr^w or be able to 
do to earn the various ranks and merit badges The orgamzatiorv is 
following sound educational practices But teachershesitats, the ex- 
amination should be a learning experience, they say Why? Why not 
let the students learn before the examination? Why confuse the is- 
sues delating to testing? * 

. Another common belief among teachers is that the examination 
^should allow the student to integrate his knowledge Why should a 
student have to integrate during an examination? Why nof pravide 
the integration, or make sure d^U before the test? Besides, how da 
you score integration? Is inte^ion the function of»surne inteJIeg- 
tual skill? If so, perhaps the student is not being tested for what he has 
learned but" for something else that po teacher can provid,e (or test 
for adequately) m the first place 

Jhe teacher should he prepared to tell his students precisely what . 
IS expected of them, with no ifs or buts In arithmetic, for example, 
the student must k now how to compute percentagesor square roots 
or least common dejjominators If-he does not, he cannot be cred- 
ited with a knowled^e^of arithfnetic. There should be only'^one 
grade 100'V, or "pass," where "p^ss" means that the student knows** 
d// that was expected of hirp ^uch a position frightensor discourages 
teachers, because it mean^ work lor them But there should be no 
real problem if the work* is fcroketi down into systematic.and pro-' 
gressiye units, as m the Keller stepwise arrangement. Before the s-tu- , 
dent gnoves on to some new unit, he must demoVistrate rTiaste>y of 
prior unils underlying the new. To "pass" a student to a more diffi- 
cult level of operations before he has mastered the simpler levelsls 
sheer folly He can only deteriorate progressively l^achers often 
passion the poor students they mherit ^nd simply warn the next* 
teacher about the poor prospects ^ • ' 
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Estimation, Checking, and Modeling 

A W * 

/\ basic in education that is cCM^monly ignored is the criteri6n of 
perforn^^ance the standard or acceptable answer Granted the range 
of individual differences, some allowance may have to be made for 
students who are incapable of producing satisfactory performances 
or results, but a common fault in education is that students do not 
know a good result from a badon^ The mininr^al acceptable result 
must be displayed, demonstrated, or otherwise made clear 

The proposition holds for aH fields, but we can illustrate from sim- 
ple arithmetic In that field, we can describe a correct answer to any 
probleni in numerical t^rms Suppose the answer to soye question 
IS $500 The students muSct know that the answer (s In the neighbor- 
hood o^SSOO and not SSOor $5,000 or $50,000, Any operations that r^- 
sull(in some number alher than $500 are obviously incorrect Some 
teachers will give "partjal credit" for "method," but how can the 
method be correct if the answer is wrong? Credit for method is ob- 
viously a sop, a way of compensating a stuc/ept'for trying, but educa- 
tion IS not designed to produce people who try , it is designed to pro- 
duce people who learn- 

What IS lacking.when students prodtfce inferior results or ^rong 
answers is an^appreciation of what a good result looks like To over- 
^come this weakness, the student must learn to know when he is right 
In arithmetic this is easy enough if a technique of checking each 
answer is learned along with the procedure Checks should b^ re- 
quired for every arithrpetical operation If a student determines a 
square root, he should nowT square the numbier and come out with 
the original number or an acceptable approximation The degree to 
which an approximation is acceptable must itselfbeexplicitly stated 
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M a»partial step towaVd mor^ effectiveleaching, students should 
be /equired to estimate answers before engaging in any other 
ma/hematical procedures Guessing games about the area of a room 
miht be introduced with preliminary guesses about length and 
w/dth Some students are so concerned with numbers thrat they fail to 
tike into account what khe numbers are sijpposed to represent 
There should be routine practice Fn. eblmiation of such things as the 
length of a penctl. the number of pa^es m a book, the number of 
v<^i9ds on a page, the temperature, the outcome of a football game, 
/a teacl^er's salary, the cost of automobiles, heights and weights,, etc , 
/^intiribe units begin to mean something In geography, questions 
abput dafa concerning countries, states, cities, populations, etc , 
jti^hould be raised to encourage guessing, wtth subsequent checks 
With a background of sizes, prhces, times, etc . astudent can be asked 
to look at a p/obl^m and guess the^|j^swe| Guided by a preliminary 
"apipraisal. he mav be ip position to^fuestion <in answer obtained by a 
formal procedure and know if he is "in the ballpark" — which itself 
could serve as a fine subject of estimates 
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The Importance ef Models 

The procedure of estimating is only a suggested technique for the 
more important Kssue of (porrect models Unless the student knows 
what someone else Wants (and what he himself should want), he rhay 
^ stop with some answer or performance that is "pr^ty good" ox 
"fairly close" or good enough to "get by " The student must be 
shown not only "pretty good" work but the results of mastec crafts- 
manship if he is to acquire appropriat^standards A cabinet made by 
an^expert woodworker mighf be "displayed as a model, with the fit- 
tfhg of the sides, tjie finish, etc., pointed out to serve as the standard. 

* Drawings by Michelangelo might beipxhibited as approprfate stan- 
dards for art students instead of^other students' work, although stu- 

^ ^ dents should learn to evaluate a broad range of work* Th'e stucMrK • 
should be able to tell good work f^m poor a«d he should not be* 
* \ given an assignment until he can On the college level, for example, 
a student m English writing might be-required to write storl^sor es- - 
says fn the styie of acknowledged masters^ While he mfght^ftever 
write well, he might at leSst discover whaf style is 

This emphasis is based on the assumption that all work is guided 
by models, models in the form of imagQt^of the completed " 
product or accomplished end We used to speak of goals, but^the 
psychologv of "goals" has never been worked out.to general satis- 
faction Teachers have a way of describirfj? goals ir^eneralizations 
such as grades or success or satisfaction or "a well-rounded educa,- 
tion " What is referred to here as a model is morespecifiCimageryof 
' the outcome of a specific task or seque'nce A model of neatly tied 
shoes with equal length loops or-a Yiecktie tied so that the ends are 
even mightMlustrate the point An artist's model might be a suitable * 
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analogue The artist tries to produce something on canvas or m c^ay 
tharresemWe9. at least mjjiany ways, some person, scene, or objecr 
When the artist has no physical model, he can still try to "copy"hti 
imagery of the subject. It is argued here that all learned beh^or is 
similarly involved wi^Jk a series of <maged models fven listj^ofng to 
another person speaking involves our^nticip.ation of his next words 
as w-e listen Generally we can be correct in our anttcip^mons, just as 
the reader commonly anticipates the next word o/phrase as h^* 
reads. . ' , 

The use of the model principle i»education/an be extendedm a 
variety of wa^s Students can be encourag^ed/o make models of al- 
most anything The chemist makes modek/bf water molecules wi^h 
little balls and sticks A sling-shot is a nnjddel of a catapult a^d illus- 
trates a variety of p/inciples of both physics and mathem'atics A map, 
of course, is a model— of ^neighb^ood, a state, or the earthntself 
Students who make a globe to represent the ^rhh can s^^pmning 
,on Its own axis and abound a m^del sun A model of the battle of Get- 
tysburg or Waterloo will de/hand the necessary learning as well as 
^ facilitate it A three-dimensional model of the brain andspinal cord 
will teach more than books can illustrate or teachers can comfortably 
^ %^When events of r^l or imaginary history have to be l^lirned, 
tR9^^is no ^}ter way tffearn them than to relive them first m fantasy 
^ or imagery: then in dramatic forrriwith charaaers. costumes* sets, 
action^nd again in imagination Students trying to learn a play 
' should produce it— cast n, direct it, and criticize the interpretations 
of >ne actors t 
^ Sucli learning via models takes time, but unless the lesions are 
ivial arid not worth the time, it appears to be the only way*to 
•Achieve lasting or effective learning Of course, iVr the interest of sav- 
ing time, one can skimp, s>/bstitute, and synTbolize One need n<^t 
build 100 tepees to create an Irfdian village A triangle drawn on 
paper can symbolize the entire village if only location is importarrt 
Available materials should be used^Jf the construaion feature is not 
refevant A jig-saw puzzle map of the Lnited States or Africa would 
be more helpful to many students of geograpfiy ^han simply looking 
,at the map fn a text A game of '^howfast can you assemble'itt" can 
be ptayed for fiv^ trials with nm^? recorded per trial The resulting 
^raph Itself can be instructive The student wilLlearn that it takes time 
to learn ^ 




Learning Psychology and education ' „' 
D • ■ • . 

U efore vse can even begin to talk about learning we must consider 
the learnerMs he in kindergarten, m primary or middle grades, junior 
i^igh, senior h ighrc olle^^, a postgraduate institution, or not in school 
a\ all? ^ge and bi^c.kgt'ound are mdjor van^bl^s^d teachers must* 

'recognize them A first-grade teacher with-^QcjlHr^ of experience is 
probably gomgto have trogble if suddenly assigned to teach second- 
graders ShtxJoes nof know* second-grader^V^v hat fhey can do, how 
thev beha^■e how much they can absqrb Tfies^ are questions that 20^ 
vVjrs "bf experience with ih^ brst gr^de does npt answer ' 

Our problem IS like the search-*for the cure for cancer There are , ' 

. hundreds c/f kinds ot cancer, and the cure fCr one may be useless for 
another kind There mav never be a general prescription for can'cer. 
and, snjnilarlv, there mav never be a general prescriptiofi for learning 
that Will fit all specimens of the human race Not only do age groups 

^differ m their abilities to learp,.but individuals h^ve different learn- 
ing capacities, at ^iffe^rent tignes in their lives 

In this general account we ar^ forced \p ignore the i^sye of irt- ' 
divTdua! differenres while keeping in mmd'that only indivrduals can 
le^rn A- *^class" cfo^s, not learn— it iias no nervous system The 
teachei rpust j-ecogn^^e thart he »s^ teaching individiials and riot 

■ classes A^sop^n ^s t he (eacb'er adt^t^the class viewpoint, individuals 
\^ho do not learn are regarde-d as obstacles of <*ome kind and tfiey are 
assessed as< outlaws^, incompetents, •''learning disability" cases, 
"hyperactive " Or, they are pAned wilh any other label that allows 
the teacher'to rationalize th^ir failure to learn Tacitly or otherwise. - ' 
teacher^ accept credit for^tlfeir "bright'" students These they have 
taught The poor perforrr^ers have only themfselves to blame After ^ 

^a]l, t*he teacher taught the.whole class* 

Recognl/mg that teachers are going to continue teaching classes 
and not emijark on,private rutoring operations, we can now face tKe 
issues raised by and for the psychology of Icamm^ 
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The Criterion Problem , \ ^ 

I n earlier^daf^,. whef>'p5V<;hologi5t5 ran rats in mazes'or asked stu- 
dents to memorize nonsense^syllables, they established routines that 
differ. vMdeiv from v\*nat teachers d9 rn cl^ssrodfrs They expected ' 
every rator college student to learn to the same criterion — 100'^;. the 
defini'troaof Wn could vary. but. in the case of the rat, the psychol- 
ogist kept puttfng the rat back in the m^/e -until tlie animal went 
thrpugh the m^/'e without-an error ^imHarly, the college student re- 
peated all the syllables correctiv o^nce Such criteria 'amounte^^p 
some specific level of achievement, met by everyone^ No grades 
were assigned, even though some rats or students needecTfewer tri*- 
als th^an others Note that the leacher, m such c-ases, knew* what he 
wanted and worked until he got it Some such standarff shoiJld be*re- 
quired by all teacher* Any system of instruction that gr'ades what tbe 
students can accomplish without imp(?5ing a minimal standard is*- 
open to the crit^v^"^ tbat no teacJijngh^is'done * - * 
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Th^ Time Factor 

If some,standard of achievement's established as a first step, it is 
obvious that different students require different amounts of time, 
trials,^ instruction, or work Tn order to me^t the standard We* can 
consider *all of these differences as a functipn of learning' timg It is 
nowreasonably well established that dti^rent people need more or 
less time to learn one kind of assignment or ar\bther To impose Jhe 
same learning tim^ (50-mmQtefc1asses) on all students is to punish all 
those >\fhi>need more^or less time ^ 

The ,n4^onal culturjt teaches us to expect instant Satisfaction 
With TV^nners aod instant coffee, permanent press, and prebuilt 
almost everythirig,. we have come to demand r^iracl^s'^in all fiel4^' 
etducation among thern The national mania for sports has made ladls 
of our skillful athletes and generated in chjildren below as well as be- 
yond thfi^ge of 40 the desire to be good at tennis^skiing. or ballet 
dancingifljnosi ir»stantly The interest m tennts has developed a mar-' 
ket in|tehnis 'lAckets of^ various sizes and shapes in a range of prices 
that IS almost Sitaggering Some 4Q.-year-olds buy one racket after 
another in ordet ,to improve theif gan^e, refusing to recognize that 
top quality players are at the top becaus^they started at the age of 4 
or 5 with professional instructors.and played for hours daily over a 
period of many ylears A top Olympic champion swimmjer^^gan to 
swim at age 2 and spent almost as much time in the water as a fish 
Oonald Norman, a professor, at the University of California at 
^San DiegO, hAreviewed the general question of how long it takes to 
learn somethiiVj^e ''spmethmg" is a, skill or ^achievement like 
speaking your^ovtfn or a foreign language, typir^|, performing sur- 
gery, .possibly even something as apparently simple iand routine as 
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cigar rolling Norman's rough estimate is 40 hours a week over a pe- 
•fiod of five years After that much 'time ybu can be c;onsidered rea- 
sonably good at a complex skill like playing the piano. One should 
probably not regard anyone as a pianist who has not played about 
tour hours a day for 10 years. The good o/ies have played rriore. 
Educational problemsarise out of paradoxes in a free, democratic 
* ' soaely No one in a democracy is "dej^t^ned" to become any particu- 
lar kmd of professional, yet the parents of school ch'ildren want them 
^ to be super-jacks-of-all-trades. Whihe^Ome children can be some- 
what better than others at most things, none of them can be really ef- 
' fective at everything. One can^xceK, normally, only^by putting inthe 
necessary training time In furthering excellence, teachers are ham-* 
pered by institutional arrangements that require equal time for all 
chilciren at all activities, and the time allotted is never sufficient to'^ 
- produce cither than mediocrej^vels of achievement 

Several recent innovations indicate that the factor of time^is being ' 
recognized as a major variable in learning These innovations have 
been directed at Individualizing learning activities Some primary 
schools have adopted open classrooms where children work at tasfcs 
for as long as they chopse; it is expecte'd that, sorViehow, they wHI 
turn to other tasks when they have learned enough or gotten bored , 
enough with their original choices' The open classroom js a cafe- 
teria-like arrangement based on-the assumption that children will 
select an appropriate educational- ^let Ther^.is no substantial evi- 
dence to support the as§umption The Sk-mner-KeHer self-paced 
• programmed learning approach is another effort at individualizing 
> learning Students arejree lo work as long as they choose, at their 
<4 own rates, tp master units of work, one after another. The adminis- 
trative problems in Jceeping track of the progress of the learners 
when each is*doing his "own thing" are formidable and call for more 
staff tha.n school boards are likely to make available Tfie effort to 
^ individualize learning/ though latdable. also conflicts wifti parental 
desires that the children be prepared for anything and everything 
'-^^^ isoneofspecializatioVi. tbere is not enough time to learn 

everythmg, and Hpcisions must be ^nade about how the avartable 
time lb to' be spent After all. what makers is not the time itself but - 
what the learner does when he is in i learning situation. We must 
now look atlhe kinds of activities that result m effective or ineffec- 
^ tive learning 




Recognition of the. Role of the Learner 

I ncreasmglv smce the decade of the fifTies. psychologists probing 
learning and memory have come to obsef/ve what the learner is do- 
mg* The earlier tradit^n had genjerally'endorsed the folklore that 
practice, le. repejition. was theC bisic learning prjnciple The 
teacher arranged conditions forcm^4t»arne/s to repeat, commonly 
hy reciting in unison The srtuation^s reproduced iri the labora- 
torv If a subject stared long ejiq^^e^t a memory drum presenting 
htm with different Qonsense'sylla5tes -every two seconds or so, he 
v\^uid learn In fact, many experimenters would caution the subjects 
not to "experiment" >vfth different methods of learning— "just sit 
there and sav jhem over to yoiyself as they appear" was the standard 
instruction ThW learning would follow automatically Theprocedure 
descended dTrdctly from Hermann Ebbinghaus, who m the late nine- 
feenth centur/ described his metlflod of reading through aJist over 
and over until he could recite it correctly In a way. the standard leb- 
oratorv procedure could be approved— It msOTedteasonably similar 
results from different laboratories But in one laboratory after an- 
other It came to be recognized that not all fhe learners obeyed the 
standard instructions They did "experiment" on their own, trying 
one method atter another and finding one more useful than an- 
other It began to appear that what the learner did was important 
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The Recognition of Learning 'Strategies' 

By the 1960s, what the learner did became the oBject of much of 
the research \p learnmg laboratories, and new.procedures began to 
.be developed Vi.1953, for example, Weston Ashmore Bousfield 
read a irst of^/ords to his Subjects once and asked them to recalj as 
much as they-could in 5ny orcter at all. In this one experiment>he 
broke;he4radit}oriaf shackles that called for seriakecall He referred * 
% to his testing procedure as that of Free Recall. Once the subjects had 
responded as well as they coold, , Bousfield repeated' the same 
words m a new o^der artd tested agam After several such trials, Bous- 
field discoveredthat, despite the fact that the lists wer« randomized ♦ 
between trials, the subjectsjended to report m a somewhat system- 
atic fashion CertaiiiAvords woul(^ be reported in the same sequence 
from test to test, even though they appeared at different points in 
the reading Such grouping was referVed t6 as the "clustering" phe- ' 
n6menon (Subjects manufactured their own order, each differing 
from the, others ) / \ 

. . The pracedure introduced by Bousfield resulted in a line^of re- 
search that jed to what-Endel Tulving^t the University of Toronto was 
to call "subjective orga^iization." Accordihg to Tulving, the subjects 
were not passive "recipients of knovyjedge. Th^y were actively opera- 
ting on, the learning assignment, following varffeus predispositions of / 
their own based, presumably, on their own learning histories Some / . 
subjects would merely recite to themselves as rapidly as possible, try- / 
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mg to reh^rse as many^ords as they could before the next words 
^rrived Ofliers would first report the last fev^words they heard or 
saw while^ey were st»l! fresT^ (an outcome that is attributed to "re- 
cency"). A any case, It became clear that the subjects were doing 
some^ing other than simply sntting and looking or listening, they* 
wtre trying to cope, each'^in Kis own way. with the material. 

Incidental Learning 

U In the meantime, anothe^r type of learning research had be^n in- 
troduce, qpost prominently by Leo Postman at the U-nlve"rsity of 
California, Berk^^ Postmarf and his students arranged a situation 
where subjects would have t6 deal with material in some way (called 
"the orienting task") feut without any instructions to learn Other 
subjeqk in the experiment would be specrfically instructed to learn 
the material When the official learners were finished, the other sub^ 
jects were also tested, even though they protested that they had not 
beer^ asked to learn and did not try. Postman and his students, as well 
as hundreds of other researchers,- discovered that instructions to 
learn, or intent Jo learn, were not a necessary condition for learning. 
The so-called "incidental" ifearners almost always learned some- 
thing. They might learn very little m some cases, but in other instan- 
ces could learn as much or more than those instructed fo lea^n. It all 
depended on what they were asked to do. If they WeTetl^ld to count 
the letters in the words in some list, they would of course know how 
fnany lettei^ there were but would not recall many words, if they 
were asked to thrW of synonyms for the worcjs. they could recajl 
many more. 

In one of my own experiments, onegroup was asked tp learn a list 
of 20 words in order, hearing them or^ly once; another w^s asked to 
rat§ each word in the list for its imagery potential relative to the pre- 
vious word, I e , did the second word generate an image that could 
easily be associated with an image aroused by the first word? Note 
that the subjects were not told to learrranything — just rate the im- 
agery value of successive pairs of words. A third groupwas asked to 
learn all 20 words by forming images of successive words in se- 
quence All subjects had the same working time^six seconds per 
word) At the end of the 120tKsecond all subjects were asked to write 
down as many words as (hey coulcj recall, either In sequence or out 
\)i sequence. The results appear &elow 
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It IS clear that ♦hose su bjects who merely rated the pairs of succes- 
sive words for imagery with no expectation of recall were far super- 
ior to those who tried to learn following their own inclinatiorts. 
Those wht) used imagery intentioR^lly were best of alf. 

Dozens of laboratory studies have produced similar findings. The 
instjiKlion to use Tmagery is a most effective procedure for enhaac- 
ing the learning of verbal materials Whyshould ^this fee so? It has 
long been known that^meaningful" material is learned more readily 
. than ''nonsense"^ material. Various procedures have been' de- 
veloped for, assessing the meaningfulnes,s of wor^, e.g.; familiarity, 
frequency of usage, cpn^reteness, and the number of associations ' 
pi-omptedby specific Words When such ratings are high, the learn- 
Ina^ easier than \*ben the ratings are poor. If words are rafed for 
',"l#8^''y value, th^ learning shows the strongest relationship to the 
ratings. Apparently imagery a potent relationship with meanrng- 
fulness. Alan Paivio,.a professor at the University of Western Ontario, 
has made'sAtrorig case for identifying, if not equatin^,amagery with 
me»ning>.Why meaningful material should be learned ea'sily may still 
ren^iain^s a question, but the answer may well be that when material 
is meaningful we are really makir>g use of our past experience, K)ur 
older learnings, and th^ew learning calls for less effort than when 
we have JO become familiar with the n^w materials as such before we 
can -make associations among them 

Processing 

In the last decade, psychologists have begun to be attentive to the 
actions, behavior, or operations in which learnersjndulge when they 
are allegedly engaged m learning something The word "allegedly" 
is used because while many try to learn, not all succeed uniformly. 
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We have already alluded to individual differences where the factors 
'Qperating might be hereditary or furrctiens of age or stage of ^eveN 
opment. Now we are concerned with precisely what the learner is 
doing 

^ Every teacher has ^countered the situation where the student 
with a low grade on a test says, "But I read the assignment three 
times^" The un\Vise teacher says, "Go read it a^ain " Such advice is 
probably of little merit, as the likelihood of future profit frorYi a pro- 
cedure that h^s failed in the past is indeed dubious Those who per- 
foritied Joetter on the test may not have read the assignment as often, 
so better advice might be, "Go do what the better students did m- 
^r^ac/^Lreading thre^imes " , 

>ThWssue is quite cl^ar Different people approach a learning task 
not only with different backgrounds of content arjd prior ki*fcwl- 
edge, they us^ifferent task techniqpe^ S<pie students, starting 
with the first paragraph of an assignment, underline what they re- 
gard-as important sentences The chapter soon becomes a blaze pf 
color, if the studeM favors a colored marking^Je^ice The im'praoti- 
cality^f such a practice should beself-evkjent: How can the impor- 
tant material be recognized before the entire content is appre- 
ciated? Other students may outline the chapter in notes Agam,this 
may appear sensible, but the outlifie cannot be appreciated prior to 
an acquaintance with the content > » 

" An alternative that appears more suUable is to skim -the chapter 
first, attending particularly to the conclusions and to the author's^ 
own indicatjon of what isimportant ^n even better way might be for 
the teacher to provide the outlmeand let the student /oo)< forlhe re- 
lated supporting material or answers to questions in the outline The 
usual workbook accompanying texts isjn fact a goodjearning de- 
vice, when the student uses it appropriately Workbooks provide 
blank spaces to be fiUed'with relevant material frorr^the text, The'stu- 
dent has to write or creaje part of a chapter or paragraph. To do this 
he must find the desired material by inquiry or search Such an active 
operation has been generally supported ^inCe research in thepsy- 
cliology of "learning began Early in the^cgntury Arthur I Gates 
demonstrated that, with such a task as learnijng a Ifst of words, read- 
ing the list over and over was a relatively poor procedure. Experi- 
ments show'ed that active rehearsal, i.e., trying to recall the list m- 
stead'of merely, reading it, was much more effeqtive. In fact, a read- 



mg trme of 10% and a rehearsal or reconstruction time of 90% proved 
to be the optimum ratio 

What works for a list of words may not be ideal for other tasks, but 
It seems obvious that students should be advised to think, rehearse, 
and anticipate rather than simply read Better yet, advise a student to 
put himself m the position of the author of the text faced with the 
prospect of writing the assignee!^ "^naterial or ^apter The student 
could attempt a possible outline f6r the chapter What topics or 
points would have to be cov.ered? What does the stydent know now? 
What kinds of information would he or other students want toknow^ 
The student's outline and that of the author might not agree toany 
great degre^e. but the comparison might be challenging and fruitful 
The student would be engaged in asking questions about the pro- 
spective reading, and such a process has been shown to be a very ef- 
fective procedure for gaming information from texts [See Eleanor 
Gibson and Harry Levin, The Psychoiogy of Reading ) 

In recent years the practiceof askinj^older students to help teach 
younger or less well-prepared students has been growing apace. 
Presumably this operation has its roots in the discovery bjall teach- 
ers that they never really "knew the stuff" before they tried to teach 
It Once the responsibility for teaching has been accepted, the 
teacher begins seriously to learn. There is no mystery here. The in- 
tent to teach is no more important than the Intent to learn What is 
important is that the teacher-to-be begins to put rn the necessary 
time.to organize, to program, tocheck the facts, to tiethe loose ends. 
The newteacher learns nr)ore than the n^w student because he works 
harder and longer at the job; The trick of teaching is to make all stu- 
dents teachers. 

The practical aspects of making all students teach may well be 
prohibitive or awkward and difficult. This procedure is readily used, 
however, in written assignments The^tudent can be made responsi- 
ble for some, reasona ble part of a study exercise that can be dittoed ' 
or otherwise copied for an entire class The class can thus prepare a 
texfbook with mutual questioning, criticism, and sifpervision by t,he 
teacher. • * * 

The major point to be recognized 'is <hat it j5 the inquiring and 
constructive ^^tude that is the basej(jr learning, .without it there 
will be no ti;i^^ processing of the material Students must first be 
taught to look for answers an books, not read the books in a passive 




manner, hoping that something will stick. If a book has an Index, the 
reader should study that first and look up topics. If the book has a 
table of contents, that too should be studied with an inquiring atti- 
tude A student shoyW ask hrmseif, "What will be said in this chapter 
or section?" 

• / , 

Processing for Meanmj^ 

All that has been stated above amounts to asserting that unless 
the material under study is worked over in a creative, constructive 
way, very little will be learned or retained The principle under con- 
sideration K that of ^earnlng as contrasted with teaching. There is no 
such operation as teaching in and of itself. No one can teach anyone 
anything; he can only arrange conditions whereby a learner mi^ht 
learn. Among such conditions are showing and telling,. |put whether 
or noil^learning goes on depends more on the learner than the 
teacher 

The very term teacher is prob€bly a meaningless label A better 
name is educator The educator »'draws out" the learner or leads hirfi 
out of Ignorance, but it is the learner who must take the steps for 
^himself Re must go through a process of creation of knowledge 
What teachers can do is to save the learnectime by preventing errors 
or movement along blind alleys In learning algebra or geometry, for 
example, q student must, in effect, discover the principles far him- 
self if he IS ever to master the subject Being told whalto do cannot 
work exceptor a short time and/or a specific problem If a formula 
-IS forgotten, the student who merely memorized it is lost If^ instead, 
he derived the formula, he can do it again Q.f course, if he learned 
that he can "loo'k it up," then he has learned tg that levjel; but if the 
issue IS the nature of learning, {hen we must/ecogpize the necessity 
of construction 

The construction involved in learning includes the recognition 
of a problem and the attempt to solve it in imagination. Suppose a 
teacher is trying to impress students with th^ simple beauty, sincer- 
ity, and import of Lincoln's Gettysburg Address The students could 
be askerf to imagine themselves as Presidents the IJnited States 
with a duty to deliver a speech at the dedication of a cemetery for 
faljen soldiers They can then be t^ to write the speech they would 
deliver A later comparison of theii- own efforts with the (jncoln mas- 
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. terpiece should .prove. revealing and educational. Delivering the 
speech without notes might also be valuable « 

Meaning and Memory 

All that has been said earlier points to the conclosion that if we 
are to learn Snd if We are to remember, the material involved must be 
made meaningful It has been stated that the learner mi^t imagine 
Sftuations, problems, and procedures for solution if material is to be 
meaningful to him Such imagery is at the heart of .the matter, wheth- 
er the subject' be historical^ literary, scientific, or mathematical. 
Students must be trained to image situations. If the imagery can be- 
checked with p^y^ical models, so much the better; but the images 
are the only tools we have to work with, granted that some symbols 
might be otherwise employed as part of our problem-solving efforts. 



Remembering 

o nc^ something has been learned to some criterion level, therp is 
no guarantee that it will be remembereVj-larer "Cater'i lasts.from a 
f?w seconds till the end of the learner's \fe, of course Most things 
ane'learns are learned to a modest level ahd will be quickly forgot- 
. ten 'It IS generally agreed that we forget /or only one reason nfmely, 
interference with other learnings The interference can come from 
what we have learned before {proactive inhibition) or what we leaffi 
Uter (retroactive inhibftr8r>|-^ecause we are continually learnir^ 
new material, we are also going to forget a great deal 

It IS of vital importance for students and teachers to recognize the 
. inevitability of forgetting Students should learn early that 1)jhere is 
no such thing as a poor memory (a convenient excuse for 'parents 
and other authorities), and 2) things are either learned well or 
poorly Because everyone necessarily forgets, it becomes important, 
to come to terms with this reality 
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Ways of Coping with Forgetting 

I f we consider something important enough to want to remember, 
there is only one option L^arn tt vltll and^keep rehearsing it asoften 
as necessary This means systematrc review of all important informa- 
tion As the reviews are repeated, they will tak^ less and less tin^, a 
finding of Hermanrf Ebbmghaus in 1885 Ebbinghaus called th^ijhe 
Savings'Score and used it to measure'the amount of retention/ 
forgetting compared to original learnmg.effort Thejearner should 
know that he'can always relearrf something in less time'than it took 
originally; but because he is likely t^forget, he should not let too 
much time pass (with its attendant n#w learningsj^before he reviews 
A cram session before examinafion^is re-ally a rele^rriing experience 
There is nothing wrong with crap^essions. except ^or the usual delay 
ur>(il just before some rest If a s^es of cram sessions is spread out 
Over a semester, we call it "reviewing" and find it efficient in that it • 
saves relearning time A lot of anxiety is eliminated by frequent re- 
views, because the learner gams confidence in his ability to relearn 
and also discovers that it does not take too long with each succeed- 
ing review 

• Another useful ^evice for rer»embering specific information's to 
go to the troubleof "taggjng" it,l e ,to recognize thatthere maybe a 
problem of retention and to ask oneselfvHow will I remember this' 
The problem is similar to that oflocatingyour cac in a crowded park- 
#trjg lot .If you realize that you rpay have a problem in finding your c^r, 
you can look for landmarks' even write then>down, and then feel ^ 
quite secure as you leave If you merely leave the car without bother* 
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ing to notjce appropriate cues, you may have trouble latef. Similarly 
for any other learning content. How will ypu remember this formula, 
these laws, these numbers, or whatever? Knowing that you will for-' 
get, you can take the necessary extra time to learn an appropriate cue 
or tag 

Such tagging is common practice with professional mnemonists, 
wh6 deliberately tie the new information to some specific pre- 
learn^dpegs or features of a situation that will inevitably arouse the . 
necessary recall One need not be a'professional mnemonist, how- 
eyer, to make a dehberate^effort to4e^V out appropriate cues. To 
remember that Henry Clay was tKe dre*at Compromiser, one might 
simply take \he first letter of Clay an^ompromise as the recall tags. 
It might fie1p to remember Harrtsbiirg as the capital of Pennsylvania 
if one took the trouble to find out who Harris was. It all sounds like 
work, but that is the whole point. Without some work, there will be 
no retention If you go to the trouble of Sndmg out why the capita! 
of Washington was named Olympia you are unlikely to forget it ^ 
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Differentiation 

I nSphed in the above treatment of tagging is the notion of differen- 
tiation Barring identical twirls and machine-.rnade*articles, there are 
. no two'things alike. Much of our trouble in learning and remember- 
mg is that we do npt pay enough attention tp the differences that ex- 
ist annong people, events, cher^Hcal formulas, etc. It is by now a 
truisrn of learning psytTfology that the basic s^p m learning for fu- 
ture recall is4o notice the specific aspects of the materials one is 

^ asked toJearn7remember and to scrutinize them for any potential 
^trouble-making similarities to other already^ known items. 

If we pay only lip service to item*, we will not remember a great 
deal /yiost people, for example; do nt)t recognize a particular rose 
when they see it they may eve/ pass it off as ''a flower." But there- 
are thousands of roses, each with \\% own characteristics, ancestry, 
and name To tell one from another one must notice at least whether 
it IS a cultivated or wild rose, a tea rose or a-fk^ribunda, a climber or a 
pillar He pnust check leaf color, bud shape, petal count, leaf and bark 

. texture, etc liVe more vrork done on the.problem, the more com- 
pletely one rose- IS /so/afed or diffefentiated from the others. 

The Italicized terms^above are crucial in describing wF>at must oc- 
cur for learning to take place. The learner must discriminate each 
Item to be learned from all potential competitors This feature of 
(earning is least respected by inexperienced or inefficient learners, 
they learn one thing at a time and add to their knowledge by succes- 
sive increments without clearly establishing the important differen- 
tiating factors as theV go The result will be a jumble that prevents or 
interferes with later learning ar)d recall.* 
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The issue IS readily illustrated by the difficulties we have m learn- 
ing people's nanies' Fortunately we are not all named Smith The 
Smiths themselves make every eoncejvable effort to differentiate by 
thewavth^y spell the name The P G Wodehouse hero, Psmith, is 
perhaps an extreme example, but one probably could not'forget him 
once he spelled his name for vou and told you the P wa's silent, as he 
usually took pains to do 



Summary ^ 

The psychology of learning applied to education does not provide 
any panaceas to solve the problems of teachers What appears to be 
the message is that learning is work and takes time, a lot mortUme 
• than most of us are willing to devote to the matter. It is impossibleto 
teaChnAnyone, but it is not impossible for anyone to learn if he puts 
in enough time effectively. Children who spend their time watching 
t^vision do not learn to read. Even if they do not \yatch television, 
they will not learn to r^ad if they have no books or reading matter 
antJ do not work with such materials. Children who have pocket-size 
calculators arou'nd will not learn arithmetic either; they may learn to 
operate the calculators if they work with them, however. In any case, 
th^re IS no prospect of any serious learning if a learner does not have 
a conception (model) of what he is supposed to know or do and if he 
does not care to bring this conceptiori to fruition. The teacher's job 
IS to supply material, propose the appropriate models, save the stu- 
dent the trou We of avoiding the common mistakes that mankind has 
floundered through over the centuries, and point out the common • 
errors, all the while emphasizing th^ discriminative features of po* 
tential confusers 

In 1976ithe president of the American Psychological Association, ' 
Wilbert ). McKeachie, reviewed the problem of applying learning 
psychology to education. His basic plea was to spend less on bomb- 
ers and more on multiplying the number of teachers. The numberof 
teachers is a crucial point; with more teachers all of the suggestions 
mduded in this fastback might be moge effectively implemented. In 



ERIC • . 37 2^ 



his review, McKeachte made some other proposals that might be of 
benefit. He advocated small classes and small schools ^nd, ^s advo- 
cated here, the teaching of learning strategies. 

Two of McKeachie'ssuggest^ons-areapt statements with which to 
conclude this effort. 

1 I would emphasize the importance for student learning 
of talkmg/writing, doing, yiteractmg, and teaching others. 

2. A would call atter^tion to the importance of teachers as 
models for students. 
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